£ 26 - BoR JF k5 R 2020 4F 6

S 1003-1545(2020) 03-0026-06

Mn 5 500 Al BN A0 2H 2R K2 g 2= VE RE 1Y) 52 M)

LR, kbR, AR B
(P E AR TR A RS- IO, i 3% 471023)

W, EAEH

BRSNS X FRATH B KRR, R T Mo & i T AR AR O A 8 ) A
RERYSEI . 45 SRR Gl I 57 DGR KA R R 40 2 #  h48 (w(Min) :3.86% ~5.4% ) 1E % IR T ¥ 7T (15
BRFR RN IR G AHZH LY, SIS B Mn 2 52 R3S 00T 3 2 1 LA e 1k S A S i AR At 3, X004 5
JEFA Mn 2 G AITHG A, W (3 S W T e 4 R P B AR BR B Min 2 R AR AL SRR S AR A i i)
PEFE Mn 093 IR, G H 7 M BERE Mn & & 12800 550 30 Mn 7EAETE 2K | 00 5% BR[O IR i & &=
KFa e A

KR PN ,ﬂﬁ*ﬁ&lﬁ_k,@%ﬁifﬁﬁi, 12 RE

HESES TG142 SCERFRIZED ;A

Effect of Manganese Content on Microstructure and Mechanical
Properties of Manganese Steel
MA Weigang , ZHANG Youjing, YANG Chaofer, XUE Gang, WANG Renfu

(Luoyang Ship Material Research Institute, Luoyang 471023, China)
Abstract; The effect of Mn content on microstructure and mechanical properties of medium manganese steel is investigated via
metallographic observation, X —ray diffraction, transmission analysis and mechanical testing. The results show that, after
intercritical annealing, medium manganese steels with different Mn contents (3.86% ~ 5.40%) all contain the mixed
microstructure of ferrite and austenite at room temperature. The content of austenite in the treated steel increases with the
increase of Mn content, while the stability shows an opposite trend. With the increase of Mn content, The strength of the tested
steel increases, while the percentage elongation after fracture and percentage reduction of area and the impact toughness of the
tested steels decrease. The variation of mechanical properties of the tested steel with the Mn content is related to the existing

form of Mn and the content and stability of reverse austenite.
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Table 1  The composition of test steel (w) %
%5 C Si Mn P S Ni Nb Fe
40M 0.056 0.256 3.86 0.008 9 <0.005 1.48 0.034 ke
45M 0.056 0.258 4.55 0.009 0 <0.005 1.53 0.034 KE
55M 0.058 0.266 5.4 <0.00 5 <0.005 1.46 0.035 N
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XRD patterns of the test steels
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Table 2  the phase transformation temperature °C

AHAR 5 40M 45M 55M
A, 597 588 580
A, 767 765 760
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Table 3

the content of austenite in the three test

steels after intercritial annealing %

40M 45M 55M
18.63

2.65 12.09

(¢)55 M
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Fig. 2 Metallographic microstructures of the the three test steels after intercritial annealing
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Fig. 3 TEM Morphologies of the test steel
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Table 4 the mechanical properties of the test steels
95 R, ,/MPa R,/MPa A/ % 7/ % KV, ,25C/] KV,,-60°C/]

40M 701 762 22.5 80 279 87
45M 751 821 25 74 182 52
55M 766 860 27 64 126 47
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Table 5 Mass percentage content of Mn, Ni ,Si in
austenite phase measured by TEM-EDS(w) %

W ogal| Mn Ni Si
40M 10.42 2.56 0.53
55M 12.18 1.92 1.26
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